ABSTRACT: The paper presents a case study of the implementation of the European Framework Standards for the Accreditation of Engineering Programmes in Russia. After describing the importance of the international recognition of engineering programmes a short presentation of the EUR-ACE system follows as well as the measures undertaken by the project consortium to adapt the quality standards of Russia to the European Higher Education Area (EHEA). The opportunities and benefits for engineering education in Russia are presented at the end of the paper.
BACKGROUND
Engineering is a broad church that is concerned with the art and practice of changing the world we live in. Driven by the needs of business and society, engineers strive to find solutions to complex challenges. Whilst the objective of engineering professionalism is the public good, students choose engineering for a variety of reasons and a range of motivations. Whatever these might be, all students deserve an engineering education that is world-class and that teaches them industry-relevant skills. Accreditation helps to ensure that engineering education meets these needs as well as drawing students towards a career in the engineering profession. ENAEE (European Network for Engineering Accreditation) was founded on 8 February 2006, at the end of the first EUR-ACE® project, by 14 European Associations concerned with engineering education. The implementation of the EUR-ACE® system started in 2007 with the award of the first EUR-ACE® labels. ENAEE is the European body responsible for awarding authorisation to accreditation agencies to award the EUR-ACE® label at first and second cycle to engineering programmes which they have accredited.
It demonstrates both nationally and internationally the high standard of engineering education and provides a basis for educational establishments to review their programmes and to develop excellence in delivery and content. Programmes that carry the EUR-ACE label are recognised as being of international standing and aligning with European qualifications frameworks; perhaps most importantly they are recognised as first or second cycle degrees consistent with the Bologna process. In an increasingly global market for engineering education, the opportunity of having a EUR-ACE label brings huge potential benefits for UK providers of accredited programmes. The accreditation process gives educational institutions a structured mechanism to assess, evaluate, and improve the quality of their programmes. Accreditation is a developmental process. It offers the opportunity for more of a continuing dialogue between Licensed Members and educational institutions, rather than placing all the emphasis on the periodic accreditation exercise. In this time of globalisation a transparent and adaptable framework for accreditation is needed in order to give every country the chance to join this international network.
Adoption of the framework for the new Federal Educational Standards in February, 2007 has substantially changed the situation in Russian higher education. The principal difference of the third generation of the educational standards is the outcomes-based approach. The FES defines the framework for learning outcomes, both professional and personal, that students should demonstrate upon graduation. The new approach assumes an active involvement of the programme constituencies including employers and professional community in formulation of programme specific learning outcomes.
The amendments to the Federal Law on Education and the Law on Higher Professional Education fixed the two-tier degree system of higher education, with 4-year BS and successive 2-year MS programmes. The main changes can be summarized as follows:
-Master programmes have been separated from the Bachelor ones (Master studies were considered to last 6 years including 4 years of Bachelor studies according to previous legislation); -Studies differentiate between research-and practical-oriented profiles and are to prepare graduates for different types of innovative activity, especially in engineering; -HEIs are given more academic freedom in curriculum design (up to 70% of MS programme content could be designed by HEI).
Integration of the Russian Federation into the EHEA and adoption of the third generation of the educational standards stipulates that Russian universities are to design the new programmes. For this reason an existing network of European and Russian universities decided to apply for a pilot project that elaborates three subject related master programmes in engineering disciplines. The aim being to introduce them in the three most important technical universities in Russia, namely Tomsk Polytechnic University (TPU), St. Petersburg Technical University (SPbSPU)and Bauman Technical University of Moscow (BMSTU). The essential input to this initiative is elaboration of Guidelines for Russian HEIs on an engineering programme design aligned with EQF and EUR-ACE Standards. This is to be prepared based on the ECDEAST partners experience and results of implementation at TPU, BMSTU, SPbSPU. The three year project has been running since October 2010. At the end of the project these universities are expected to apply for the EUR-ACE label after implementation of new programmes.
THE CONSORTIUM
The consortium is always one of the most important aspects of creating a joint project. The stronger each partner is, the stronger the network is and the more likely it is to be successful. That's why hard work has to be done in advance of the project, namely in putting together the consortium. In the case of this project we recruited the three strongest technical universities in Russia together with three European universities which are very experienced in accreditation of engineering programmes. Of these two universities are new members of EUR-ACE and one university that is a founder member:
University ( TPU, as a leading higher institution of engineering in the country and with long-standing traditions in engineering education is actively involved in cooperation with international organisations, funds and programmes. It has experience in international accreditation: several engineering programmes of TPU were accredited against EUR-ACE Standards. Last year TPU (and BMSTU) was awarded with the status of National Research University (among 12 others) and granted the right to develop its own educational standards and programmes. Together with other Russian universities TPU will develop and implement master programmes in engineering which have to meet the requirements of new national educational standards and requirements of European quality system for engineering education (EUR-ACE Standards). TPU will share its experience in accreditation against the EUR-ACE standards with other Russian partners in the development of methodology for engineering curriculum design.
BMSTU is one of the highest ranked engineering universities in Russia. Faculty skills and experience in developing twocycle module-based study programmes, participation in EMECW project with its attributes such as international recognition and ECTS are a strong basis to be a valid partner. An Educational and Methodological Association of Engineering Institutions of Russia as an entity of BMSTU is responsible for development of framework of engineering study programmes and disseminates its developments among technical universities of Russia. BMSTU participation in the project is of great importance for linkage with national governmental bodies and for the dissemination of project outcomes throughout Russia.
SPbSPU is one of the largest and oldest technical universities in Russia. In recent years the University has participated in more than 50 international projects. The university will contribute significantly to the elaboration of the curriculum design methodology through its highly-qualified faculty in almost all engineering disciplines.
SEFI is a network of 380 institutions of higher engineering education, educators, engineers, companies and international associations. SEFI either developed or was a partner in European projects and maintains official relations with the EU, UNESCO and the Council of Europe. Today SEFI Network is present in 42 countries. Through its involvement in ENAEE (of which SEFI is the funding organisation) and in the EUR-ACE projects, SEFI can bring useful expertise to the project. SEFI acts as a consultant for the coordinating team and serves as a relay as far as dissemination of the project work and outcomes are concerned.
ENAEE consists of 17 associations engaged in engineering education. ENAEE is running the EUR-ACE European accreditation system of engineering programmes. In this system national agencies accredit study programmes and the EUR-ACE label is added to the accreditation, provided the agency and the programme satisfy the EUR-ACE Framework Standards. The label distinguishes between BS/MS programmes in accordance with the European Qualification Framework (EQF). At present, the EUR-ACE system is being implemented by seven agencies in seven countries within the EHEA (UK, Ireland, France, Germany, Portugal, Turkey and Russia). ENAEE provides the project with its experts in evaluation of the quality of engineering programmes and is responsible for the organisation of evaluation programmes developed against the EUR-ACE Standards.
KTU`s development strategy is the internationalisation of academic life through the facilitation and enlargement of cooperation with both national and international academic, scientific, and economic structures. KTU's mission statement is to achieve and to maintain status as an integral part of the global community of universities and one of the most important research centres in Lithuania, to promote the development and to serve the needs of an information and knowledge society as well as to endeavor academic excellence. KTU provides the project with its experts in specific discipline area and in evaluation of quality of engineering programmes.
LBUS maintains its presence in the mainstream of academic events by promoting international cooperation. Consequently, LBUS has established academic links and partnership agreements with 85 universities in 35 countries including Russia, which have materialised in student exchange programmes. Together with other EU universities LBUS provides Russian partners with its expertise in specific discipline areas and in the implementation of ECTS and Bologna principles.
This network has already been at work in other projects, has conducted international conferences in engineering education and facilitated the mobility of students and teachers among the partners through exchange programmes.
PROJECT OBJECTIVES
In order to meet the challenges of the current globalization process in engineering education, the project's main aims are:
• to develop a methodology for engineering curriculum design based on the alignment of EQF&EUR-ACE Standards with federal educational standards • to train the Russian universities' faculty to design engineering curricula according to EUR-ACE requirements with the use of ECTS; • to develop/update and implement 3 master engineering programmes and course modules materials at TPU, BMSTU and SPbSPU according to EUR-ACE requirements with the use of ECTS and Dublin Descriptors; • to prepare the developed programmes for accreditation with awarding of the EUR-ACE label.
PROJECT DESCRIPTION
At the Kick-Off meeting the Project Board (PB) was formed and the responsibilities of partners were fixed. The next meeting "Workshop on European and National Standards Alignment" was devoted to the discussion and alignment of the quality requirements of European and Russian national standards. The European partners shared their experiences and best practices in engineering education within the Bologna environment. Attention was paid to the quality standards, EQF and EUR-ACE requirements to engineering graduates' competencies and methods to be used for their achievements.
On the second day of the workshop the project consortium formed three working groups (WG) to discuss several subsequent steps for the project implementation. WG 1 discussed the approach for European and Russian Federal Educational Standards alignment. WG 2 discussed a methodology for engineering curriculum design and structure of the Guidelines. WG 3 agreed on the dates and programme of the training workshops for the faculty of the Russian HEIs. As a result of these discussions the PB approved the editorial board to edit the first draft of the Guidelines. As a very important instrument of distribution for the first project results the project web-site was launched early on in the project. Staff mobility is one of the core elements of the project that gives opportunities for personal growth, development of international cooperation between individuals and institutions, enhancement of the quality of higher education and research, and gives substance to the European dimension. At the end of the first year the Faculty training workshops for delivering the methodology on Engineering Curriculum Design were organised at each of the Russian partner universities. The workshops focused on European framework conditions for the development of master programmes (QF-EHEA, EQF, ESG, EUR-ACE, TUNING), approaches to curriculum development based on learning outcomes, modularization and credit allocation and to active methods of student-oriented learning (team work, problem-based learning). Professors and members of methodological units attended the workshops. The workshops' attendees in general accepted the concept and methodology of curriculum design presented. The participants were quite active and interested in workshops' topic. The workshops included lectures, discussions, case studies, and practical exercises on curricula design. Representatives from SEFI and ENAEE took part in the workshops in order to deliver firsthand information and experiences. The weak language ability of the Russian participants was a barrier in this part of the project. Another important instrument for adapting quality standards was the faculty exchange. It was intended to share experience of the European partners in areas of programme specialisation. Delegations from TPU, SPbSPU and BMSTU visited their peers at the European university for one week and got a broad overview of German, Lithuanian and Romanian quality standards in the respective areas of electrical engineering, computer engineering and mechanical engineering.
Similarly the European partners visited their peers in the Russian universities some weeks later. So everybody knew about the learning conditions and circumstances at the respective universities. Equally important was meeting colleagues who would run the new master programmes under the new conditions.
At the beginning of the second year a Workshop on Curriculum Design was held at the LBUS. The main topics for discussion were: multilevel engineering programmes, quality assurance in engineering education, assessment of programme and student learning outcomes and methodology of engineering curricula design being developed and applied within the project.
The Russian partner universities (TPU, BMSTU and SPbSPU) presented drafts of master programmes designed within the ECDEAST project. Three working groups were formed, one for each Russian university, in order to evaluate the progress of the updated curriculum and to identify barriers and hints. The working groups were led by the three representatives of ENAEE and SEFI. One outcome delivered was an oral and a detailed written report for each master programme where some recommendations on programme improvement were made. A working group was formed to prepare the midterm conference in St. Petersburg. It is always useful and not as cost intensive to combine such a project related conference with another one. The audience is much broader and the first project result can be distributed much more easily.
The project is still running. The three master programmes will be introduced in September 2012 and will meet the requirements of 3rd generation national standards and EUR-ACE Standards for engineering programmes. The development and implementation of master programmes in engineering by leading Russian engineering schools will be an important step for the Bologna process in Russia. The experience gained in the project by the faculty of Russian universities is distributed within the universities and is discussed with faculties of other technical universities within conferences and workshops on engineering education topics.
The Guidelines on engineering curriculum design based on alignment of Russian and European requirements to engineering graduates' competences was developed, published and is available on the web-site in Russian and in English. After the programmes implementation participating Russian universities will go through peer evaluation against EUR-ACE Standards. The results will be used for the programmes improvement and allow the programmes to go through professional accreditation in the future.
To finalise the project the consortium will organise the conference in Moscow with broad participation of the Russian academic and professional community. The representatives of the Russian governmental structures (from the Ministry of Education and Science, the State Duma Committee on Education, the Federal Service for Supervision and Licensing in Higher Education) will be invited to attend. Besides presenting the project outcomes, the programme seminar will cover the issues of the Bologna process development and implementation of the EQF in the EHEA countries.
BENEFIT FOR ENGINEERING EDUCATION IN RUSSIA
The accreditation is intended to be widely applicable and inclusive, in order to reflect the diversity of engineering degree programmes that provide the education necessary for entry to the engineering profession. The EUR-ACE Framework affords a means for comparing educational qualifications in the EHEA, and thereby promoting the mobility of engineering graduates. Accreditation involves a periodic assessment of a programme of engineering education against accepted standards. To meet the standards of this framework means to be competitive within the international engineering education area. Russia has also faced this challenge and is going to develop its engineering master programmes to international recognized programmes that allow students to combine their knowledge with other European universities through student exchange.
